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TITT K OF TH E INVENTION 

DEXTRIN BINDER COMPOSITION 
FOR HEAT RESISTANT NON-WOVENS 

Tpr-HiMTr AT FIF.T D AND INDUSTRIAL 
APPI ir ABILIT Y ™ INVENTION 

[0001] The present invention relates generally to binder compositions for glass fibers, 

and more particularly toapolycarboxyUcacid binder composition that contains de 

modified dextrin, or maltodextrin as a co-binder. 

HArKHROUND THE INVENTION 
[00021 Glass fiber mats are commonly used in a variety of applications, such as in 

reinforced thermoset and thermoplastic composites, in textiles, in acoustical and thermal 
insulation products, and as reinforcing elements for roofing shingles, siding, and composite 
flooring, hi addition to primary dry tensile and wet tensile properties at either room 
temperatureor at an elevated temperaturcahighdegreeofflexibilityandtear strength is 

desired in fibrous glass mats. 

10003] Fibrousglassmatsmaybeformedinavarietyofmanners. Forexample, 

fibrous glass insulation mats are generally formed by drawing molten streams of glass 
throu^abushing or orifice to form fibersofrandom lengths. These fibers are thenblown 

into a forming chamber where they are randomly deposited as a mat onto a conveyor belt. 
The fibers are typically sprayed withacurable liquid binder as they are deposited onto the 
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binder and rigidly bond the glass flbers together. 

,0,04, G.assflbe,mats,s»chasthoseusedasre,„foreioge,e»entsforflooringor 
r„oflngshi„gles.n.aybe,or.edby— nald,y«o,wet-.aidp,ocessin,Inaa,y- 
,aidp.ocess,glass«bersarechoppeda„dairbl„wno„toaco„veyor.A«nderistl,.app,ied 
„,Hef,berstoronna.»..D,y.,aidproeessesareparUcu«,s„itablefor,heproducti„„of 
M^lyporoustnatswhe^anopenstruct^We^iredtoaltow^erapidpenet^tionof 

various liquids or resins. 

,00,5, u,aco„ventio„alwet-laidprocess.chopprfgl-flb»sarea^edt„awa.er 
„^*hn,aycontainsMfactants,vi^sity.»o*aer»,defoamingage„,s,or other 
ehe^ica, agents: Oncethechopped glass nbershavebee„i..t™d^Wothe..,My>e 
,^isagitatedso.hat.heBbe,saredispe,sedthroughou..heslu,ry.TheslurrycontaWng 
*ef,be,sisthendeposited„n,oa™vingscre».a„das»bstanUa,po,«onot*e»ater.s 
™oved.Next.abtaderisapplied.a„dtheresulfng.a.isdriedtore,novether»ai,,ing 
water andcurethebinder.Tl,efonnedno„-wovenn»tisanasse™b.y of dispersed. 

individual ^ass fU^nents. Wet-laid process are —ly used when a very unifonn 

distribution of fibers is desired. 

Pbenol—hydebWershavebeenwidelyusedinthepastinthe 

fonnatio„ofglassaber,.atsbecansetheyhavealowvise.i.,u.anu„cu,edsta.eye.fo.™a 

rig,d — PO.yn.™ matrix for the glassfiberswhenc«r«i.Ho«ever.phenol- 

f„™.deh,debindersreleas.asi^iflcanta.on„t„ffo,™aldehydeta,othee„vir„™ne„. 
„„letbebinderisbei„gcurei.naddirio„.fonn.dehyden,aybere.eased6on,thecured 
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«er,«p=cial,yv,.e„««cu«db,nd.is exposedto acidic envir„»n,e„..Fo™^^^^^^^ 
,„„cb,i„ha,..ic„,as»ngW«..ndaca.inoge„.~.fonna.dehyderc^^ 

^eauab.e,pa«ic«.a,.yine„c,<«cdspac=s,b^u.eU,efonBa,dehyde.ayb=i.^^ 

Mo,h=rd,sadva„.as=ofphenol-to™ald=Mebtad=.is*a.«.escbi„dc«havea 

W.«,shctf«feduc»bindcri:«*i.i.y.Thisshor.she,f.if=.eads.o,ncrea,ed 
.a„u6c.unngcos«i,.™sofMuen.clca„upa„dinc^bi»d«p™d.cUo„.Th«,a 

binder that did not emit tonnaldehyde was desired. 

,0,0,, taMsregard,polycarboxylieaeidbased8bergla»sbi„dercompo*o„shave 

become widely used as a binder in the formation of fiberglass mats. 

,0008) U.S.PatentNo. 5^18^90toStraussdisclosesapolycarboxyiicacidbased 

binder that includesapolycarboxyMv"='(-^-.P«'Vac.^'=-*^~^°''^^^ 
alcoho,(e...,^ycerolortHmethylolpropa„e).a.daea.Myst(....aphosphorousa«^^^^^^^ 

Other polyols may optionallybepresentThecompositionreliesonthepr^enceoffte 

ph„sphomsaceeleratortoobtainaneftecfivecureatsui,able.empera,ures. 

,00091 u.SPate„tNo.5,346,86StoStrauss«a/.disclosesabinderformakinga 

fiberglassmat.ha.includesacomb«onofapolycarboxypo,ymer(....polyacrylicacid,a 

p-hydroxyaMamide, and at least one rt-fimctional monomeHe carboxylie acid such as citrrc 
acid, trimellitic acid, hemimelhtic acid, trimesie acid, tricarballylic acid. 1,2,3,4- 
butanetetracarboxylic acid (BTCA). or pyromellitic acid. 

,00,0, U.S. Paten. No. 5,66U13 to Arkens al describes a fonnaldehyde See 
a,„eonsbinderthatinc,udesapolyacid(e.,.,polyacryUcacid)andapolyolthatisatleasta 

diol withamolecularwei^,. less than aboutl,000(..«.,e«.yl.ne glycol, glycerol. 
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pent^rytoito,. «n>«hy,ol pn^anc, sorWol. suc^s. glucose, — . catechol. 
p^,allot..ycolla.edu^.l.4.yclohe.ane«die*— 
.™i„«ac«vepol,o..chasP-hydroxyaMa™iaes).ThebMe,co.po.Uio„rc^ 
p^«„eofapho^ho™saccele.»rin*ea,u.ou.so«on»obUi.a„eff=cUveou.a. 

suitable temperatures. 

loom U.S.Pa.e„.No.5.932,689.oArkens«»/.disotesa„»,ueousbmder.l>a.^ 
^,„,e.ac»nbtaaao„ofapol^id(e...,polyacrylicac.),anacHv=hyd»g=n— S 
co„pou„d(e..,apo,yolo,apol,a™„e,aBdacya„a™iae,adic,anamideo,a 
cya„opa»*e. l,U..b,„dcfo™la. i„„..hep.se„ceotacaUl,=.isopaonal. So-c 
caulysts include a phosphorus or fluoroborate compound. 

,0,n, U.S. Paten. No. 5,977.232 ,o Mkens <U. describes a fomaldehyde ftee 
«nde,con,posi.io„«».^cludesapo,yacid(....,P«lVacrylicac,d,.auac.ivehy*ogen. 

eo„uinin,co.ponndcon-ngaUeas.«oacUvehy*o.ensroups(e...hya™.yl,pHn^ 
^, secondary an.no, or n,ixn.res ^rercof). a fluoroborare accelerator, and a phosphorous 

containing accelerator. 

1.0,3, US.PatentNo.6.071,994,oHumn,eriche,a/. discloses an aqueous binder 
„«.i„c,udesapolyn,ercontaining(A)ane*ylenical.yunsa«ra.edacidanbydnde(...., 
dicarboxyUc»d,ydr,aes)orane,hyleuicaUyun3a.urateddica,boxyhcacidwhosec^^^ 
^„psca„fom,ananhydrideg.up.d(B)anal^.an.inchavi„gat,eas..wohyd.xyl 

^ups. Aphospho™scon.ai.n,accelera.orisoptiona„yincluded. Tire polynrer Mudes 
eopol,n,erscon.atai„.asonemon».er.(A,asdescribeaabove,a„daseco„dn,ono,ner 
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.eh as acryUc acid, «e*ac^Hc acid. «Hc acid, a»y.acc«c acid, croio* acid, 
vinylacetic acid, or a malac monoffiler. 

,„14, u.S.Pa.cn.Nos.6.099,773,a„d6,146,746.oRec>c«a,. describebinder 

eo^posiUo. iba. inOude (A, a poiy^er co„.ai,.„g <^n, 5 » .OOV. by weigb. of u^U 
aeHvedfton,a„e«>yle.ca>,y«.a.u««dacidanbyd.deora„e.by,e„icaUyu„.»a.=d 

„cacidwbo.ca..xy,^up.arccapab,coffom,i„,a„a„hydHde^upand(B) 

.aH^oia^inehaving a. leasi^obydroxy groups. The pol,™ern.aybeacopo,yn,« 

CO— ngfAJasdcscrtbcdabcveanda — sucbasac.ybcacid,.cd,acryUcac,d, 

e*y,acry.icacid,aUy.acc.icacid,cro.o„icacid.v,„y,aceticacid.ora„.,cic,nono=s.cr. 

lOOlS, US.Pa.cn.No.6,299,936,oRecke,.,.describcsa*er™al.yc«rab,ea,uco«s 

.„posiao„«..i..c.udes(A,aUeas.o„epo,y.crob«in».by^radicaIpo>y»eri.Uo„ 

«con.ai.s.5%byweigb.ofa„a,MW — "^^'^ 
^copo,y.enzedfor.,(B,a,.eas.o„epo,y«erob,ain.dby,^radica>po,y«cri.a«o.« 

ta.„des>i5%bywei^.orana,M*»— .ed.ono-ord.carboxy,icacid. 
„„po,y,„erizedfon,,a„d(C)a..«onca,^.»inchavi.ga.>eas.nvobydroxyaI,.y. 



groups 



,0«,«, U.S. Pa.en.No. 6,331.350 . Taylor « at. describes a binder fom,u,a.io„ for 
flbcrglass *a, a pH of no .ess .ban 3.5 wbicb includes a polycarboxy polymer 
pCyacrylic acid).dapo.yo.havi„ga..eas..wo hydroxy. groups(«., glycerol). ...s 
p„fe.redma.a,epo.yca*oxypo.yn,.hasan.o.ecu,arweish.of.essd«..O.m* 
binderaUopreferab.yinc,udesaca.alys.whichis.a.^Un,e.a.s-.ofaphospbor.po,yol 
a.daca..ys,wbicbisanalWimeU.sal.ofaphospborus^nUiningorga„.cac,d. 
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u.s.Pa.e„.PubUca«onNo.2002/009n85.oTay.o.«<.U.cnbe.a 

.,,.U..,..».).-a«o.....-,PO>..a„a.,.> — ^ 

• , t«ofhvdroxyl groups to carboxy groups IS preferably 
binder is such that the ratio of equivalents of hydroxyl gr p 

intherangeoffromabout0.6/lto0.8/l. 

• M 9002/0188055 to Chen eta/, discloses a fiberglass 
rnni81 U.S. Patent Publication No. 2002/0188055 

^acunt, nonionio sutfactant, or m,xn« thereof. 

u.s.Pa.en.Pu*aaon*.2«.3/000S97S.oChen«a..«osesa 

,,,aor,acac.^.-eroo.po*..*M.ac*..erco.^Mo...^^ 
,,,,^e...a„.o.y-._.wa.er..opr.e„ceora»ea«e,era.oK 
.a.a,t,.e.s.ofap.o..ro— ---.)..r„.a,ow — 

W^.p„,,acr..aea™s>o« — .«^.po.yacr,,,caotau.e„rea^- 

,;,..,».a*„S.»U„acr„...-.».. Ko....---"--- 

With the monomerictrihydric alcohol. 

■O,,., ^u.s.Pa.en.PubUcaUonNo.2— 67.oChe.r«/,apo.yoar.oM.c 

on. — .Ho..c,oa.apo,.a.^x,«^^ 

,,^,,.a..,— .--..e.,or.— . A — 
,^.an.a..e..o..«eroo»pos«o..a.a.o..ora.u.O../.Wo„-.r 

.„...e..aerco.po*..asa,«sso«^«o„v.ueof.»ee„appro.-o.»^^ 
20% and is appUed in a one-step process. 
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,0021, U.S.Pa.».PubU«ti™No.2(X)4/0033747.oMffler««/. de^cribesan 
a,„eou.Mndercon>posWonU,a.i„o>»des(A,a„a,ueo„shya»xy««cUona>.ca^xy 

«„c.ona,ad.Wonpo,y».and(B,acona»saHo„a^«or. The,.....— . 
^.,*„c,io„a,po.y.e,.„c,„d.*e«acUo„proauo.ofa..eas.5%b,».^.ofanM- 
e.Menica,.yu„sa»«.edh,d.x,mo«o.e,.a..ea.OO%byweisb.ofa„=.hy.enioany 
^..».eaca,boxy„cacid_,te«0%«.l«s*a.50%by«=igh,ofa„a.P- 
e«,y.«.calV— ednon-hy^oxy — non-cart»xyft.„cUonai™ono».,^ 
chainUanst.ase„..Thebi„d.co„posi.i<>„™aybep™vid.dasaonepa«— ,o„. 

A,.Hou^po,yca.boxy,i.acidba3edbi„derco.posi«o„.suchasa.desa,bed 

.^a».p<..yca.boxyl.a.,dbased«„derco.p<«monshaveMgK«c„..e»pera»«^ 
,^„ca«.taesd«„fon„-'>=Mebinderco»,posiUo..Ma.suU,»o.e„er^expended 

^ U,„e is needed ,o cure a po,yoa*oxy«o acid based binder composiUo. wtacb 
,esu,Ui„inc,ea^n,anu^-instaea„dinc.easedcos.s.Tb„s.,he.exisUa„eed,„«,e 

3«,„,aUe.a.ivebi„derco™posi«ons*atacbievedesiredphysiealp,ope,.esa„d„h.eh 
^uce COS.. associa^l wi* existag po.ycarboxylic acid based binder. 

CVIMABV OF TH" TNVF.NTION 
,„„„, «isanobjec.of«.einven«o„«,provideadcx.rinbiode,composi«on. The 

«ercon,posi.ion,„c,udesapre.binderco.posi,iond,a.eon.ai„sapo« 

.^hnkingagen^andopaonaByaoatalyst The po<yca*oxy po.y^e. in .he p«-bi„der 
„n.posi.io„n,aybeano.ga.cpo,yn,eroroUgon,erd.co..ains»o.>hano„ependa.. 
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,eacopo.^.ofo„eor™o.— «.ca*ox„ic..asor— anh^^esanaa 
^,Uo.pou„..T.e— sage„.n.a,.eapo>yo>«..con.a.sa.,eas..o.,W 
^„ps(e,.— am,neorg,yce„.).ThecaU,y.n,ay.ea„a«,„eU.saUo,a 

p,„.p.o.— .„,o,sa.ca.a(...,so.iu.h,pop.o^hi«^ 

fl^^bora^ compound (e.,.. fluoroboric acid or sodiun, ,c^uon,bora,=). 

i,addWon,mcdcx«inb,„dercomposWo„co..ai„sad.xm„,an.od,fled 

dex«in,.a,.odex.ri.o.a™ix.u,e*ereotasaco.bi„dcr. T.edex.Ha colder „a, be 

addod.o*ep,e-bi„d.compo.Honi„a„an,o„„.of-P.o>00%ofU.c.o,a,bi„de, 

_p„sttio„.Prefe,ably>edcx«i„co-bi„d.i»added»*epr.bi„derco™po*„inan 

a.„„„.of.^n,10-75r.of*e»«.bind«co.posi.ioasucbd,a.U.cbindercomposi.i. 

ba^aratio of ftom approximately 90:10,0 25:75 (pr.b»dcr:dextfnco-btade,). 

I.i,»o*erobjeC„f*einven..on.oprovideame,bodofprepartn.adexm„ 

eo-binder conr^sirron for ,a. Sbers. To fomr a dex«n co-binder composirion accordrn. -o 

i,^-. invention a pr^binder composition that inoiudes a po.ycarboxy poiynrcr and a 
erosslirr^tngasentisformed. OpUonaiiy.tbcpre-binder composition incMes a catalyst. The 
po„p„,ymer>ecross>m.n,a.e„t,a„d.heop«ona,cata.ys.maybeadmixedina„y 
eo„ven«o„almixin,deviceforaperiodoftimes„mcie„..o— i^ethemixturcTlte 
oatalystmayhepre— n.oso,utionpaortoadmixins.Thepolycarhoxypo,ymer,.hc 
cross,in«ngagen.and.hecatalys.maybeaddedtothemixinsdev,ce.nanyorder. water 
„ay.henbeadded.od.,n.e.hea,aco.pre-bindercomposition.oaviscosi.yandno«rate 
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mat. 

,0.,« 0„«*ep,e-«nd«co»po*»isfon„-..dex«„co*d«isaadedw,* 

^ a wM.e dex.Hn. a BHHsh a n,odi6ed dex*, a -odex... o, — ns 
„,e,.tThedextinco*der™aybe added inapowde«>ro™ori.n,ayb.dia.lved,„ 

„a..pHo,»addi.oa.o*ep«-«.co.pos..ion.,nadd.o„.d,edex.H.co.«^^^ 
.eaad=d.o*ep«*d«c»pos,Uonina„a.o..or»o».0-,5r.of.he..,*d. 

compo*„auch««,=«„de,co™p«*„hasa..ooffto.app™xtaa.W^ 
25:75 (pre-binder: dextrin co-binder). 

(„„j„ „i.afu*erobiec.ot.hepr^.invention.oprovideagla.ma,ftat 
^,„a«adex*co-tode,co.poa«o.AbWerc„»po*n..a.co„.ai.dex.H„,a 
™.fieddex«.a.alMex*or— ..^ofasaccWnderauCaaisdescH^ 
a^v.™,.eapp.led«aprefc™=dr.Wa.sn..orveiHaaw.-,aidproces.Th=p.- 

f„nn^„a,.aybe — «o,hedex.^co-«ercon,posMonU,tap^.e«.^ 
«„*e»a.. Thc.a.^y.he»^e«'— 

«e,.Uereau,.n,,o«.woven„.Ua„asse.b,yo,dispe,«d^sma.e..U...ay.e 

^«f„™fiberglassp.oduc,sorasrei„fo,cem=..ai.floori„gorrooimg. 

|<„M1 I,iaa.advaaUg=oftadextinco.bi»derc«mpo*„sacco*g.oa,c 

p^,iav»«o„,baUeUsi.pre^.edwid.*ed.x*co*inderco»posiHo.haveho. 

^„es^,«.*a.3.e,ua..oo,^er*a„*e«-es«ns.h.ofv.Ui.pre^ed 

„i4p„,yca*oxy,icaddbas=dbmdercon^*na«do„o.conUmd«««. 
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- . <..^i-„ -j„o«tao<. of the oresent invention 

100291 



,„afW>=radv^Ugeof*cpr.«n.ta.enHo„*a.v«.stapr=9,a.edwi,h 



H.,„„ai.«ini.s««^inaho.e„— such. i..a,^veil flooring 
applications or as an interlayer in vinyl flooring- 

,„0,„ „isy«an«toadvan.ag.ot*eprescn.inven«on.ha.flb™usp,^uc.s 
f„„„edwi^U>edex«n — co„posi.ionsp»viael,ighho..ensiles»cng*s„singa 
^„cedan>o„n,otpolycaAoxylicacidbasedbinders,.herebyr^»cingcos.. 

,„03„ The foregoing and o*er oWecis. f.a«r«. and advan^ges of *e invenUon w.l 
appearntoroMyh— fto^a—ionof^edcuileddosoripdon^follows,. 

„,„«onwid,d,eaocon^y^gshoe.o,drawi„gs.I.is».eexpress,yunders.ood, 

Ko„e,er.«,at*edrawingsarefori„us»a.ive purposes and arenot^beconstnredas 

defining the limits of the invention. 

ntscwrri"" ""SWINGS 

p,G..isa^phiea.mustrationofthetensilestreng*sandhot.ensi.estrengths 
ofaPVApr^bondedveiltreatedwithapolycarboxylicacidbas^hinderandPYApre- 
^„aedveilst«atedwithdextrinbindercon,posi.ionsacco,..ngto.hepresent invention; 

,00331 FIG2isa whicaiillustradonofthehottensilestr^gthsofaPVApre- 

^.aedvei.t^^withapol,ca*ox,Uca.dhasedhWera..PVApre.hondedvei.treated 

withdextrinhiodercontposiUonsaccordingtothepresentinventionhavingvariousdex^. 

sources; and 
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lOOM, FIG 3 is a graphical illmttaHon of l». vcus curing ,ime 

„t a PVA p,c-lK,nded veil ttcatcd wiO, a polycarboxylic acid based binder and a PVA pr^ 
bond^ veil treated wi*adcx«inbindercompo.i«o„according.oU,epresc„.invenUoa 

TirTAll FP "fgr-mpTlON AND 
r„.,.,,...>.,nPMBfmiM'"-'"-''"'"NVF-NTION 

100351 Unless defined otherwise, all technical and scientific terms used herein have 
tbesan.e.eaningasconnno„ly,understoodbyo„eofordtaarysldlHn,hear.to»hichthe 

invention belongs Although any methods and materials similar or equivalent ,o those 
describedhereinc»beusedintl.epracticeor.estingoftbepresenti„vention..hepreferr«i 

methods and materials are de«ibed he^in. All references cited herem, including ioun«l 
arUcles or abstracts, published or corresponding U.S. or foreign paten, applications, i^ued 
U.S. or foreip, patents, or any other references, are each incorporated byrefe^ce in their 

entireties, including all data, tables, fl^, and text presented in the cited references. 
100361 Thepresentinventionrelatestoapolycarboxybindercompositionthat 
eontainsadextri„oramodifieddex.rinasaco-binder.Toformadextrinbindercompos,don 

according to the instant invention, a pre-binder composition that mcludes a polycarboxy 

polymer, a crosslinking agent, and optionally a catalyst is first formed. 

,00371 A suttable polycarboxy polymer for use in the pre-binder composition is an 

organic polymer or oligomer that contains more than one pendant carboxy group. The 
polycari,oxypolymer may beahomopolymer or copolymer prepared from unsaturated 

carboxylic acids mcluding. but not Imnted to. acrylic acid, methacrylic acid, crotonic add. 
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™„„aftyl—>»co,respo:rftagalWi™e,a.a„d»moniuB, salts, and 
e„„,«o..hereof.A.— .*epo.yca*oxypolyn,ern,aybcprepa,edfto. 

„^ such as n,a,e. ^ydHd. i.aco* anhydride, ac^Uc anhydnde, 

„e*ao.y,ic anhydnde, and nj.«res Mcd,od. fc, polymerizing *ese acids and 

3nhydHdes.eeasi,yiden.i<iedhyon=ofordina,ys«Ui„U,ea«.Thepo,yca*oxypolyn,e, 

„yhep.esen.a,aco.c.n«a.onorfton,abon.i-50./.by.ei^.basedond,e-wei«h. 

of the mixture. 

,0„,„ l,addi«on,«,.p«lyca*ox,polymer.ayincludeacopo,yn>erofoneor™ore 
„ta,e„^.«,a.edca,boxy.icacidsor^ydridesdescnbedaboveando„eorn,ore vinyl 
c„„p„va,dsinoluding.b«no.li«i.cd».s.y«ne.a.med>y..yrene,acryloni* 
^e^crylon.*, .ethyl actylate. ethyl ac^late. n-huty, acrylate. isohnty. actyla.. methyl 
„ed»cylate. n-butyl methacrylate. isobutyl methacrylate. glyctdyl methac^late. methyl vmy, 
ether.ed,ylvi„ylcther.propylvinylether.isobu.ylvinyle,h=r.2..thyn,exylvh,yled,er.viny, 

cyc.ohexy.ether.and vinyl acetate. Other su.,ab,ecopol^ersi„clude.bu.arenot 
necessarily lhnit«J.o.a.olefins,(......he„e.P"P«.e.bute„e.isobutene.p=ntc„e. 

cyc.opentene,hcxene.andcyc.ohexe„c).C.-C,:..efins(e...-dodecene,C,.-C,...eflns 

(.goc.ad=cene,.C.-C„-o.efins(.«...-eicosene). acrylamides andsubstttuted 

acrylanndes,.g..acrylamide.methac.ylamide.a„dN-tert«^^^^^ 
n,onomers(.g..allyls«lfonicacid,methan,.^<bnicacid,and2.acry.am,do.2- 
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„e*y.p»panesu.f6„icac,d).a.dbuUdie„e.Me*odstorpr.p™g*.secopol^^ 

be easily idenUfied by those ordinarily skilled it. the art. 

,0039) The pre-bitKier composition according to the instant invention also includes a 

c,ossln*n,gagent.Crossli*ingagen,s»i.ablefbr„sei„thebinderc„n.positioninclnde. 

b„,areno.limited«>.polyolstha.con.ainatleast.wohydr„xylgronps.suchas,torex«.,le, 

glycerol, trimethylolpropane, trimethylolethane. diethanolamine, .hethanolamirte. U,4- 
b«tanertol,ethylenegly^l,glyccrol.pentaery.hntol. sorbitol, sucro..gl«c«,re^^^^^^^^ 
catechol, pyrogallol, 1,3-p.pan.diol, l,4.bu.anediol. 1.6.hexanediol, ,,4-cyc,ohexane diol. 
2-bn.ene.l.erydni,ol,p=ntae,y.hri.ol, sorbitol, Mydroxyalkylamides.tri^^^^^^ 
g,ycola.edureas.andmixttnesthereof. Preferably, the cosslitJdng agent is trietha„olan>,„e 

or glycerol. 

100401 TheralioofpolycarboxypolymertocrosslinMngagenttmybedeterminedby 
eomparingthe ratio ofmolesofhydroxyl^upscontainedinthepolyolc^sslihkingagent to 
,nolesofcarboxyg.o,rpscon.ainedinti,epolycarboxylicacidpolyn,er.Th.ssto,ch,ometrie 
ratio ntay vary over wide limits. The molar ratio of cart»xylic«=id groups from the 

polyearboxyUc acid to the hydroxyl groups of Ute crosslinking agent may be Irom 1 :3 to 5:1. 

preferably from 1:1 to3:l. An excess ofequivalentsofcarboxylic acid groups to the 

equivalents of hydroxyl groups is preferred. 

,00411 Optio,>ally,titepre.bindercompositionincludesacat.lyst. The catalyst may 
bepresentinanamountoffromO-20%ofthepre.bindercomposition,preferablyinamount 

of ta, 1 - 20%. The catalyst may include an aikaU metal sal. otaphosphorousK:ontaining 
organic acid; in particular, alkali metal salts of phosphorus acid, hypophosphorus acid, or 
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p„^>„po>^e.pH0.«.P0.a..-^P0'--P- — -"-'^^^^^^^^ 
„3,.a— eco»,pou„d-Ha.flu„™bortoacid,soai»— 

„y.a„^otphosph«™sanaflu„*ra.eco.pouna,.Pr^e^-..«^«' 

3„d,„mhypophospU«,»odiu«phospM.=,andmixWr«a.ereof. 

Thepr..W.rco.pa*nmayopUOB*conUin— nalad^v. 

,eaa.=d»*epr.We,«»npo*„for.he,™prove-ofproce.a„<.p.d»c. 

^,p.fcnede.bo^n,e„..*epr=*de,co™po«Mo„i.Acro<.ur,50l 
ao™erl,Ac™..DS234S,,»a,ueo»— .ng*Wercon,po*»con*ng a 

„.f.edpoW,ioac,dandapo,yftnc.o«a.a.coWa,ac.ss«^^ 
conmerciaBy available Som BASF Corp. 
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p„,,„„>e— gage„,a„d.= ca*,(lfp.ese„«^aco— 

»„».*;e„Uo«e.hea,ueo»pre.bW.oo™post.o.»aviscosi.a„dflow,a« 

0,,Hs-ab..H.appUcaao„.o,a.fi*e.,.c.a..ysp.y,n,o,.y,.pre.a«» 
veUo„na..Be.™"vera„d»,„arn«ybeu»edin,eroha„geaHya„da..ea...o 

tw. Prefmblv the pre-bindet composition contains 
i„l„de both woven and non-woven 6bncs. Preferably, m p 

approximately 55 - 99% by weight water. 

OnceU,epre.bindercomposifo„isfonned,adex.Hnn,aybeaddedw,.h 

„tat,„n.otorm.edexbinbindercon,posi.io„.T1.edex.H„maybeaddedinapowdered 

formori.maybe.ssolvedinwa.erpHor»i.saddibo„.od,ep«-bindercomposiHon» 

e„s„reahomoseneo.m..«re.,.xUinsarepa«ia>,yhyd.,y.edstarcbeshavin..he,enera. 

.hem.ca,formula<«,A..-H,Owhichmaybeprepar^byhea,..ordry,ouUn,starch, 

generailyin-^epr^ceoranacidcaMyst. Mc.^ to convert starch to dextHns are we„- 
,„„„andwon,dbeeasi,ycond„c^Woneotordinarys.iUin.hear..orexamp.e,sta.ch 

maybed.composedbyd,eacbonotheat.w,thorw«ho.ttheaaditionorchemica.s(e..., 
3cidca,a,ysts),whereby*eam,ose»damy,opectinmo,ecnlesof.es.archarebro.en 

,own.A..™aUvely,.hestarchmayb=en.,maticallydecomposedtoconver..hes.a.h. 

aex.rins.The>dndandaurationof^h.r.am.en,willde.ermine,heaveragemo,ecular 
„,gh.«,dmo,ecularwe.^.d.s.ribnhonofthedextrin.Theconve^onoftes.arch 
m„,ecu,es.odex.Hnmaybecon.roUed.oformye»owandwhi.edexh,nstha.exh.bi.good 
hon.nsandf,hnformin,proper.ies.C„mparedto.heparentstarchmo,ecu,es,dextrinshave 
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compositions. 

,0„„ Dex«in,s«Hab.eforuseta*.bMerco,„po*„n.ayb.oV„ai„=d6»™a 
,a„e.yotsU.hesa„d«a.bdcHva«ves .S.a.be.sui.b,efo,p^..d,edex«ins«udc, 

Exa.p,esof.„ab>.dex«ns,ora.in«.cbi„derco™^«o„i„c.udeyeUowdcx.rin 

• . .nd British eums Thedextrinmaybeamodifieddextnn, 
(canary dextrin), white dextnns, and British gums. 

T J ,1 r»T5 9*; a 5 - 10% sodium metaborate 
ej. achemicallymodifiedd«trta.^hasInadpulDE-25,a5 

™„aifieddex«inO„te™a.,onalAab.,ve.Bel.). Bo«x or borax and ^aa(e.....diu» 
.e«3bora,e)™aybeadd.d.oobe».*«odi.*.dex«..,1.ea.o.,,ofb«,ax„r.^^ 

...abo^added.o»d.ydex«n»yra„Seup.oapp— y.Or.ord..dex«i„ 
weight. Altematively.lhedextrinmaybeamaltodextrin. 

,0„47, Th.a=x«n,modifiedd=x«m.maHodex«ta,ora™««e*cr«,f,naybe 

,ad«l.*ep.*der»«po.Mo»iaa„a.o>™.up.oiOO%of,be.o.a,binde, 

c„„po*.preferab,yina„a™o..of^™.0-7«of*e».a>b.„d.co.posU^ 
,„H„bi.de.co.p.i..on™aybavea,a.,oor.o™app— 90:mo..«p.bi„d« 

.„po.«o„:dex«„..ap.fe™.— .d.= d..Hnandp.-b.nd..^^^^^^^^ 

present in .he binder composition in an approximate 50:50 ratio. 

niersthatn,ayb..rea.edbyd,edextiinbinderco.posi.ion>no,udeg.ass 

,,ers.oarbonfibers,nat.a.f,beMe...cot.on,.syn.he«eabers(e....polyester.po,^^^^ 
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a^nM, and .ix«^ Any «f fib.., - A-.yp. fib», C- 

^ ^ E-ype g... fibers. S-^e fibers, or modificaUo. Urereof »a, be 
,ea.ed»itb«,ebi».erco»posifio„.Forexa„,p.e.inoaen-odifi«donofE..ypeg.a3S>e 

^ron oxide is replaced by »^esi« oxide. Sue. a giass is eo^n-erciall, available ^ 
0»e„sCo,ningBib«g.assCorp„ra.ionunder,be«adena»eAdv.,ex.Prefe«bly,>befibers 

a^E-We glass fibersorAdvantex* glass fibers. H.e glass fibersmaybeformedby 

eo„ve„Hona..eobni,ues.sucl,asbydrawi,.gn,oUengiassin.o«la.e„.s«>r„ugbab„sM.gor 

ortfioepla.wid,inafonni„gcba..er.GlassfibersWicallyKaveadia.ne.erorfio„a^u, 

3 - 24 nuerons and have a lengft of from about 1/4 ot an inch ,o ahou. 3 inches. 

The dex-rin binder composiUon maybe advanugeously appUed to a pre- 
fon„edfiberg.ass»ati„awe..laidprocess.Inawe.-laidprocess, Chopped fibers,.... 

Chopped glass fibers, are dispersed in an a,ueous solufion which may contain a firs, binder as 
weuasd.persan,s.viscosi.ymodifie.,defoamingage„.s.and/orod,erchemica,agen.. bra 

p„ferredembodim=n..befirs.bind.conUinsapolyvinyl alcohol powderbmder.T.e 
Chopped glass fibers are.henin^odnc^in.0 .he aqueous solufiona„da^..edsuchd,a..he 
Bhersbecomedispersedandformasl^ry. The fibers located ind-eslurrymaythenbe 
,epos..edontoamovingscreenwherebywa.erisremoved.oformamat.Opfionally,.hcmat 
„.ybe dHedinan oven. Thematmaythenbeimmersed into the dextrinbindercompositton 
whereby .hebinderimpre9«.esthema..Tltematmay.henbedried to remove any 
^ningwater and tocure the binder. Hrer^ulttagnon-wovenmatis an assemblyof 

aspersed glass filaments .ha. ma, be used in reinforcemenU in fiooring or roofing 
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,00501 The dexBin binder compoiUon of fte present invention may also be used in 
„e fonnationof fibrous ,nsula.,on produce. Tbemannfaen.eofglassfib.tiaennal 
insu.ati.nn.ybeearriedo».byaconti„uousp,ooesswhe.byn„Uen glass flows ftoma 

melting Runace, divrdes into stieams. and a„e„ua.es in» fibers. Tbe fiber, are «ren eolleeted 
onaconveyorbeltroformanra.. Tbedextiinbinder may be sprayedonto.be fibers asti,ey 

are dropping onto the collecting conveyor be,.. The residua, hea. fiom *e glass fibers and the 
fl„„ofair*r.u*«.efitaousma.duringU,e,forming operation are generally s„fflcie„..o 
vola.i.izeamajori.yof.he water fiommebinder.ti,ereby,.aving*er«nainingcomponenu 

„me binder on ti,e fibers as a viscous or semi-vis^us li,uid T*e binder^ed layer of 
flbersisti,e„hea.ed,suchasbypassingti,ema.d«>ughan oven, .0 evaporate anyr^aining 

wa.erin*ebinder,cureti,ebmder,andrigidlybondti,efibers.oged,erwheremefibers 

con«c. each ofter. The c^ed binder impart stiengU,a.Kiresilie„cy.oti.es«c.ure. 

,00511 Mars or veils impregna.ed witir dexttin binder compositions according » fte 
i.Uu„i„vea.ionmaybeusedintt,esameapp„ca.ionsasma.orveilsimpre^a.edwiti, 
polycarboxylic acidbasedbinder compositions. Wore.tiredex.rinbinder compositions 
^ybeusedinfte glass fiber industiy.oproduceawiderangeofglassfiberpn,d„c.s. 
ending, bu.no.limi.^». flooring. roofingproduc«.ins»lationprod„c.s such as fiberglass 

boards and fiberglass maU, reinforcemen. ma.erials. and reinforced product. 

,00521 One advanti>ge of fte dextiin binder compositions according » *e present 

inventionis*. veils impre^ar^withthedex^nbtadercompositionshavehot tensile 

stteng*sti,a.aree,ualu, or grater .hand.eho..ensiles«engU.of veils impre^aled witi, 
polycarboxylic acdbased binder composi.ions*a,dono.co„«index»in.Beca„seof«,e 
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Wgh ho. .ensile s«e„g«.sofv«ls impregnated wiU,U,edexrtnbi.dercomposUions,*e 
dexuin binder eomposidons may be used in applieationswheretebonded ma. has «> 
™n«i„i.ss.re„gU.inaho.e.viro.nnen,s„chasincale„da,veiinoori„gappiioa.ionsoras 

an mterlayer in vinyl flooring, h, addiiion. d>e dextrin binder compositions provide sufficien. 
s^engU. for glass mats used in flooring so « Ure glass mats do no. separare or ftll apart 
during manutac^ring s.eps of eite fte glass ma. or te floor covering 
,00531 Additionally, *e dexttin binder composiiions provide high ho. .ensile 

stt^g.hsusi„ga,ed„cedamoun. of polycarboxylic acid based binders, »hioh are Wically 
expensive. AsaresulUess COS. is incmred when applying Uredextiin binder compositions^ 
glass fibers, such as, forexample. when impregnatingama. or veil wiUradexirm binder 

composiiion according .o fte insian. invention, than impregnating a veil witt. 100% ota 
polycarboxylic acidbased binder composition. Thus, the dextnr, binder con^positions are 

cost-effective binders for tire manufaon^e of glass fiber producB. 

10054, Anoflter advantage of Ute dextrin binder compositions is d«. they impart a low 
viscosity. The low viscosiiy of U>e dextiin bind« compositions allows te binder to be 
applied via any conventional p.«ess. such as through kiss type rollers or by spraying the 
hinder composition. In addition, tite low viscosity of to dextiin binder composition permifs 
the binder composition to be easUy applied to potous substrates or ftagilesubsttates which 

™ay btealc upon the application of a viscous binder composition. Further, Ute low viscosity of 
tt,e dextrin binder composition permtts tite use of a high concentration of «>Uds in the 
composition. 
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10055) Having g«.erally described Ws inveation. a talher >md«s<anding can be 
obtained by refer^ce ,o certain specific ex^ples illustrated below which are provided for 
purposes of illustration only and are not inte^led to be all inclusive or limiting uriess 
Otherwise specified. 
[00S61 F.XAMPLES 

100571 Ex.n.pi.1: Tensile Streng«....d Hot Teusil. Strength of D«ttriuBi.d.r 
C.mp«itl.ns versus Polycarboxylic Acid Based Binder Composldon 
100581 13% PVA pre-bondcd veiU (1 1 micron, 6 mm glass fibers) were treated with 

binder compositions differinginpre-bindcr:dextrinraUo.Tl-ebinaeroompositionsincludea 

,00./. Acrodur 950L,75%Acrodur950U25%dextri,>, 50% Acrodur950y50% dextrin. 25% 
Acrodur 950y75% dextrin, and ,00% dextrin. Acrodur 950L is a polycarboxyUc acid based 
binder composition ftat contains a modifl«i polycarboxylic acid with a polytactional 
alcohol as a crossUnldng agent (available from BASF). The dextrin used dris example was a 
lab grade yellow dextrin obtained fiom Aldrich (Dextrin 26.075-4). 
100591 To form the various dextrin based binder compositions, the desired amount 

dextrin (e.g., 75%. 50%, 25%) was added to Acrodur 950L in a 10 - 50% pre-diluted 
solution. Any dextrin parriCesdtatdidnotdissolvewereeasily filtered outbeforemebinder 

was applied to the pre-bonded veils. The mixtures were dteu agitated to homogenize flte 
Acrodur 950Udextrin solutions and form the dextrin based binder compositions. E^h of the 
binder compositions were added to Ute veil via impregnation in a lab meU»d simulating a 
oonventiondwet-hidprocess. h,parricular,the veils were impregnated tnFoulard machine- 

typo labequipmentand dried inaMadnsovenforthree minutes a.200-C to remove any 
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remaining water and to cure the binder. The total binder Loss on Ignition (LOI) was 
approximately 350/0. LOImay be defined as the percentageof organic solidmatter deposited 

on the glass fiber surfaces. 

10060] The tensile strength (TS) and hot tensile strength (HTS) of the binder-treated 

veils were determined in a cross-machine direction (CMD). The tensile strengths of the veils 
were measured on 50 mm X 300 mm strips of the veil according to the procedure set forth in 
ISO 1924. To determine the hot tensile strengths of the veils, veil samples were placed in a 
200 °C hot air flow (200 L/min). Approximately 30 cm^ of the central surface of the veil 
sample was exposed to the air flux. The tensile strength was directly measured by a tensile 
tester. The results are depicted in FIG. 1 . It can be seen that the dextrin based binder 
compositions up to and including a rat.o of 50o/„ Acrodur 950L and 50o/o dextrin yielded hot 
tensile strengths thatwere equal to or better than the veil treated withl00o/oAcrodur950L. 

hi addition, a satisfactory hot tensile strength was achieved even when the amount of 
polycarboxylic acid was reduced to a level of 25«/o of its original content by adding dextrin as 
a co-binder. 

[0061] Example 2: Hot Tensile Strengths of Various Types of Dextrin Binder 

Compositions 

[0062] Binder compositions formed of 50o/o Acrodur 9501750% dextrin were prepared 

axid used to impregnate a I30/0 PVA pre-bonded veil (1 1 micron, 6 mm glass fibers). The 
total binder LOI was approximately 35o/o. The dextrins used were obtained firom umnodified 
potatoes, borax modified potatoes, and tapioca, mspecificdextrins used to make thebinder 
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compositionsaresetforthinTablel. With the exception ofCrystal Tex 626. the tested 
dextrins were easily dissolved in water and had clear solutions. 

TABLE 1 



Name 


Supplier 


Starch 
Type 


Solubility 
in Water 


Color 


Viscosity of 10% 
Solution (1/1) 
Acrodur 
QSOT ynextrin 


Dextrin 
26.075-4 
Crystal Tex 
626 


Aldrich 

National 
Starch 


Potatoes 
Tapioca 


99.5 % 


yellow 


3.3 cps 


high 


off-white 


3.1 cps 


K4484 


National 
Starch 


Tapioca 


high 


pale yellow 




InadpulDE-25 


International 

Adhesives 

Bel. 


Potatoes 

(borax 

modified) 


100% 
(pH:9.5) 


pale brown 


3.3 cps 


InadpulDE-12 


International 

Adhesives 

Bel. 


Potatoes 


100 % 
(pH : 2.5) 


pale yellow 


2.8 cps 



[0063] The hot tensile strengths of the veils containing the dextrin binder 

compositions were deterrnined and comparedto the hot tensile strength ofaPVApre-bon^^^ 

veil impregnated with 100% Acrodur 950L. The results are illustrated in HG. 2. It was 
determined that veils impregnated with the dextrin binder compositions, no matter what the 
source of the dextrin, had a hot tensile strength equal to or better than the veil impregnated 
with 100% Acrodur 950L. It was surprisingly determined that the binder compositions 
formed with Crystal Tex 626. Inadpul DE-12, and todapul-25 dextrins had increased hot 
tensile strengths up to approximately 175 N/50mm. Thus, it appears that these 
dextrin/polycarboxylic acid binder combinations had unexpected synergistic effects. 
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[0064] Example 3: Hot Tensile Strength versus Curing Time of A Dextrin 
Binder Composition 

10065] A 13% PVA pre-bonded veil (1 1 micron, 6 mm glass fibers) was impregnated 
with 100% Acrodur 950L and. in a separate experiment, the same veil was impregnated with 
a dextrin-based binder composed of 50% Acrodur 950L and 50% Crystal Tex 626 from 
National Starch. Both veils had a total binder LOI of approximately 35%. Theveilswere 
dried at 100 °C for 5 minutes and then placed in a Mathis oven at 200 °C for different periods 
of time. The hot tensile strength of each of the veils was measured at 5, 10, 20. 30. 40 50 and 
60 seconds. The results of the hot tensile strength of each of the binder coated veils versus 
the curing time is shown in FIG. 3. FIG. 3 clearly illustrates that although the thermal 
treatment for the veils was the same, the dextrin binder coated veil had a hot tensile strength 
value that was approximately 40% higher than the hot tensile strength of the Acrodur 950L 
coated veil at time zero. This initially higher hot tensile strength demonstrates that the veil 
coated with the dextrin binder composition had a higher strength early in the curing process, 
when conventional veils are usually fragile. Because the dextrin binder coated veil had a 
higher hot tensile strength, such a veil would be able to withstand higher speed on the 
production line, have a lower sensitivity to deformation, and less surface defects. 
[0066] The invention of this application has been described above both generically 

and with regard to specific embodiments. Although the invention has been set forth in what 
is believed to be the preferred embodiments, a wide variety of alternatives known to those of 
skill in the art can be selected within the generic disclosure. The invention is not otherwise 
limited, except for the recitation of the claims set forth beloW. 
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